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NOT APPLICABLE 



FIELD OF THE INVENTION: This invention relates to a method to remove iron sulfide 



Sj 20 deposits from gas and fluid pipe lines. 
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BACKGROUND OF THE INVENTION: Iron sulfide complexed with hydrocarbons is a 
significant problem for the oil and gas industry. Presently, the hydrocarbons are solubilized with 
inorganic solvents and the pipe lines are cleaned mechanically. See Plummer, U.S. Patent No. 
25 5,334,363; Bedelletal, Us. Patent. No. 6,063,346; Warrender, U.S. Patent No. 6,267,938; Fisher, 
U.S. Patent No., 6,136,282. A byproduct of this mechanical cleaning is a sludge that can be 
flammable and must be disposed of in a landfill. 

A need exists in the industry to reduce iron sulfide/hydrocarbon deposits and reduce 
waste products. Additionally, a need exists in the industry to reduce the necessity for physical 
30 cleaning of the pipelines so that an accurate determinate of the structure integrity of the pipe line 
can be assessed through instrumentation such as SMART PIGS. 
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SUMMARY OF THE INVENTION: This invention relates to a method of treating dry gas pipe 
or processed fluid pipe lines that are susceptible to the build up of iron sulfide deposits, by 
complexing iron sulfide found in these pipe lines. This method involves adding to the dry gas 
pipe line a composition made of: water, [tetrakis (hydroxymethyl) phosphonium] sulfate or 
chloride and a soluble ammonium salt, the compound being added in a quantity at least sufficient 
to complex the iron sulfide in the dry pipe lines. 

According to another aspect of this invention, a method of treating processed fluid pipe 
lines susceptible to the build up of iron sulfide deposits to complex iron sulfide found in pipe 
lines is provided. This method involves adding to the processed fluid pipe line a composition 
made of water, [tetrakis (hydroxymethyl) phosphonium] sulfate or chloride and a soluble 
ammonium salt, the compound being added in a quantity at least sufficient to complex the iron 
sulfide in the processed fluid pipe lines. 

DETAILED DESCRIPTION OF THE INVENTION: The method of the present invention 
introduces a composition into an oil or gas pipe line. The composition is comprised of a solution 
of 1) water, 2) [tetrakis(hydroxymethyl)phosphonium]sulfate or chloride, and 3) a soluble 
ammonium salt, such as ammonium chloride or the like. This composition reacts with and 
complexes soluble and insoluble iron (II) compounds by as series of chemical reactions at 
ambient temperature resulting in the solublization of the iron (II) compounds. The extent of 
complexation and time for dissolution depends on the amount of the composition in relation to 
the amount of the iron (II) substances with which it is reacted, temperature, ratio and amount of 
ammonium ion and tetrakis(hydroxymethyl)phosphonium] sulfate, and degree of agitation. For 
example, at ambient temperature, 1 gallon of the composition, which is a mixture of 5% (by 



29148J.DOC 



2 



weight) of [tetrakis(hydroxymethyl)phosphonium]sulfate and 0.5% (by weight) ammonium 
chloride in water, will dissolve at least 23.6 grams of iron (II) sulfide suspended as a solid in an 
aqueous mixture or the same amount of the solid. With moderate agitation, the time for 
complete dissolution is about 10 hours. 

Once the composition is introduced into the pipe line, the line is physically cleaned by 
pigging. Pigging involves cleaning a pipe line (dry gas or processed fluids) with mechanically 
induced friction that varies depending on the construction of the pipe. With the application of 
the present invention, the necessity to pig is reduced. The composition is fed into the pipeline on 
a continuous or batch basis to reduce the need for mechanical cleaning. 

Example 1 - Batch and Pig Procedure / 
The composition of the present invention is batched into the pipeline and is injected by 
gravity feed or injection depending on pressure. A pig is then launched following the batch 
treatment of the composition to move the composition down the line. For best results, the pig 
should be moved at six miles per hour, but due to uncontrollable condition is not necessary. 
Samples should be taken at the pig receiver to evaluate if additional pigging is necessary. All 
volumes of composition used are based on length, inside diameter of the pipe, and the severity of 
dust, slug, or buildup in the pipeline. The pig type will be chosen based on the severity of the 
buildup in the line. 

Example 2 - Pig Pill Batch Procedure 

A pig is launched into the line and set at a known location in the pipeline. Composition is 
injected into the line. A second pig is launched forming a column of fluid between the two pigs 
that will cover the entire circumference of the pipeline wall. The pig pill is launched moving at 
six miles per hour depending on the control of pressure used to move the pigs. A third pig is 
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optional with a carrier fluid for additional cleanup or any loose particulate left behind. Samples 
should be taken at the pig receiver to evaluate if additional pigging is necessary. 
Example 3 - Non- Pigging Procedure 

This procedure may be necessary due to the severity of buildup in the pipeline or the 
pipelines are not equipped with pig receivers and launchers. Some type of separation or holding 
vessels may be necessary up the line. Inject composition into the pipeline on continues bases 
upstream of the problem. Monitor flow rate and pressure and sample when possible 

Although the present invention has been described and illustrated with respect to 
preferred embodiments and a preferred use thereof, it is not to be so limited since modifications 
and changes can be made therein which are within the full scope of the invention. 
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